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1 
This invention relates to an integrally formed 
closure structure for a laminated plastic vessel 
or pipe section and to the process of making saine. 
An object of this invention is to provide a 
laminated plastic vessel or pipe section with an 5 
end seal that is fluidtight and resistant to high 
internal pressure. 
Another object of the invention is to provide a 
process of forming a fluidtight end seal fo a 
laminated plastic vessel or pipe section. 10 
These objects and others ancillary thereto are 
attained by preforming either the cylindrical 
part of the vessel or pipe or the end portion and 
then molding the preformed part to the relatively 
unfinished other part of the vessel or pipe. The 15 
interior of the preformed section of the tube or 
vessel is provided with a plurality of indentations 
which decrease in depth toward the edge of the 
end section and the unflnished portion is buflt 
up about the flnished portion with the aid of 20 
mandrels, etc. and molded to the flnished por- 
tion. For example, when the tube or cy]indrical 
part is preformed, a mold section having a con- 
cave or dished-in molding surface of approxi- 
mately the saine size as the interior of the tube 25 
is inserted into the tube so that the mold surface 
thereof is spaced slight]y from the end to be 
closed off. Circles of resin impregnated fabric 
material which are somewhat larger than the 
diameter of the pipe are then placed in the open- 30 
ing between the end of the pipe and the interior 
mold section. Enough of these laYers of c]oth 
are provided to provide the desired rigidity and 
strength and the layers and then pressed into 
position into the pipe section. When the end 35 
section is preformed it is placed upon a suitable 
mandre] and the tube section is applied in a plu- 
rality of spiral layers of resin impregnated strips 
and then cured upon the mandre] and the end 
section. 40 
The cloth employed may be any cloth material 
although ïor many purposes glass cloth, being 
strong and chemically resistant, is very desirable. 
The process is applicable to any of the tubular 
resinous laminate materials for example the 45 
phenolics, the melamines and the polyester resins. 
The low pressure polyester resins are very satis- 
factory. The closure material should contain the 
same or similar resinous material as the resin 
which makes up the tubular portion. 50 
The novel features characteristic of this inven- 
tion are set forth with particularity in the ap- 
pended claires. The invention itself, however, 
both as to its organization and its method of op- 
eration, togetherwith additional objects nd ad- 5 

2 
vantages thereoL will best be understood from the 
following description of speciflc embodknents 
when read in connection with the accompanying 
drawings in which: 
Figure 1 is a plan view of a circular cut resin 
impregnated fabric for closing the end. 
Figure 2 is a perspective view of the end of a 
cylinder or tube which has been prepared for the 
end closing process. 
Figure 3 is a cross sectional view of a pipe sec- 
tion with the inserted mold part. 
Figure 4 is a cross sectional view illustrating the 
molding process. 
Figure 5 is a detail view taken on line --5 of 
Figure 3. 
Figures 6 and 7 are views illustrating modifled 
forms of the process and article. 
Laminated plastic equipment is strong and 
chemically resistant and useful in the construc- 
tion of apparatus for the handling of chemicals, 
for example. Many rimes it is desirable to 
just the size fo close off the ends of previously 
formed pipes or tubular vessels formed from such 
laminated plastic material and this invention as 
illustrated in Figures 1-5 bas been developed 
especially for this pur]pose. 
The tube, cylinder or vessel l0 which is to bave 
its end sealed is flrst prepared by cutting, as with 
a small hand grinder, the indentations Il ! there- 
in. These may take the form of X-shaped 
grooves with the two legs 12 and 13 thereof cut 
at approximately 45 ° to the length or axis of the 
cylinder 19. In any event part of the indenta- 
tions should extend in one direction similar to the 
leg 12 and part in the opposite direction similar 
to leg 13. As shown in detafl at 13 in Figure 5 
the depth of the indentations should decrease as 
the edge 14 of the cylinder is approached. 
After the end of the cylinder l0 is prepared 
the mold section 25 is inserted in the tube so 
that the concave mold surface 22 approaches the 
indentations 11. Sha.t 23 of the mold 2 sup- 
ports the mold 21 in the proper position.. A plu- 
rality of resin impregnated fabric sheets 20 are 
then placed in the cavity formed by the concave 
surface 22 and the sides of .the cylinder 0 so 
that the marginal areas of the cloth are substan- 
tially paral]el fo the inside surface of the cylin- 
der . A plurality of the sheets 2 are placed 
into the said cavity so that the desired thickness 
and strength is built up. The resin impreg- 
nated fabrics 28 are then we!ded to the cylinder 
Iç by pressing with the rnale mold rnember 2. 
The mold member 2 may be heated to cure the 
resin o; £he whole assembly may be heated. 
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When the product is molded as shown in Fig- 
ure 4 the resin from the sheets 2[} fills the in- 
dentations   and also fills the angular space 27 
formed between the cylinder {, and the concave 
end 20' formed by the union òf the layers 20. 
Example 
A pipe section oï approximately 2" internal 
diameter and consisting essentially of: a lmi- 
nated glass cloth or tape which bas 15een impreg - 
nated vith polyester resin and molded to shape, 
is prepared for closing the end by cutting X- 
shaped indentations  therein about %" long 
adjacent the end 4 thereofi A mold section 
is inserted in the tube and appr0ximately-eight 
circular disks of glass fabric impregnated with 
the saine polyester resin are - arranged, in. the  caV- 
ity formed between the end 4 and surface 22 of 
the mold. The diameter of the disks is some- 
what over 3" and these disks are arranged to 
form- the hemispherical: insert shown t 20." in 
Fiare 4-. The  disks arë then pressed to shape 
and the resin is hardene-d or curëd , at an- elevted 
temperature. 
The process provides a verY effective CloSure 
for the pipeor cylhader. De t0 cu.rved:e slïpe 
of the end, the application of pressure to th'e in- 
side of the said pipe produces' a force tending 
to expand the end against thè side. of. the pipe 
thus making the bott0m tighter and. more seCure. 
The curved shape Of the end gives:ä-greater Weld- 
ing or joining area eSpeCially since " the resin fills 
in a portion of the angular space  where the con- 
cave surface meets ttie interior tubular surface. 
The grooves being cut at approximately 45 ° an- 
gles t0 the direction in. wtlich the closure must 
move to "blow-out": oer:Ve- çO anchor the said clo- 
sure and provide an increased Welding area. 
Since these: gr0oves .: decrease in depth as the 
end  . is appröachë: the resin which fiows into 
the said grooves :, ïorms wedgès which become 
tighter if the said end 2}' moves, tOward the 
edge  
In the modification shown in Figures 6 and ï 
the dished-in or concave end Section 4{} is pre- 
ïormed as by molding and bas the crisscr0ss in- 
dentations 4], l formed on' the outside of the 
upper cylindrical portion 42 thereoï: The in- 
dentations 4 may be formed in the end g0, dur- 
in or aïter molding. To form the tube with the 
closed end by tlle modified process, th'e preformed 
end 40. is p!aced upon the concave-surface 54 cf 
the mandrel . and-the tube portion is-molded 
about the- end 4}-. The cylindrical portion 2 
projects .above:theconcave surface 4. Theman- 
drel } is ïormed in three-(or more) parts ., 
0 which interfit' in- known mannm and are so 
shaped th-at one of the parts (shown as part 2) 
can be easfly' removed causing the mandrel to 
collapse so that the separate parts can be re- 
moved from the inside of the molded article: 
Resin impregnated tape 6} is thon wrapped 
about the cylindrical portion 42 of the end sec- 
tion } and about mandrel 0 and the resin in 
the tape is thon cured causing the tape to shrink 
upon the section. 42 of the end 4{! and into the 
cut out. parts. 4. The resin will. inherently tend 
to shrink during curing and unite the various 
layers of tape as well as unite with the pre- 
formed end 40. Of course, the tape may be of 
various widths. In Figure 7 two spiral windings 
of tape 6 and 62 which are in epposite direc- 
tions are shown but it is obvious that a denser 
winding or a greater number of windings can be 
employed. In order to support the cylindric! 

4 
surface 2 of the preformed bottom or end, the 
support  may be inserted into the inside of the 
end 0. After curing the resin of the tape 
the mandrel parts 2,,  and 3. are removed 
5 and the tube with the irïtegrally formed end clo- 
sure is finished. Thus the natural inherent 
shrinkage of the resin cooperates with the in- 
dentations 4 in the bottom 40 to produce a 
united, article which is thoroughly adhered to- 
10' gether: 
It is thus: seen that by combining one pre- 
frmed pgrt with an incompletely cured lamina- 
tion  it is possible to simplify the molding opera- 
ion. a-nd: producë Combined articles with superior 
1 strength a.nd resistance to b]ow-outs. This su- 
perior sreith and resistance of the resultant 
article results from-the combination of the novel 
molding process together with the novel struc- 
ture Of the parts to be united. 
20 We claire: 
1 . 2 process of. producing a- tubu]aç, resin- 
impreg-n,-ted, laminated structure-with a closed 
end. ruade' up of a- tubflar section, firmly united 
with an end section vhich has a relatively short, 
25 matching tubular pmtion which' is unite4 wth 
said tubutar section t the interior walls ad- 
jacent an end of the latter comprising the. steps 
of providing a first, of- the two parts in its sub- 
stantiall.v completely cured and. compact ï0rm, 
3e cutting indentations in that surface of the pre- 
formed first, part v¢h.ich is to be urfited with a 
surface of the second part» placing, said pre- 
ïormed first partupon a supplemental mold form 
adpted to fill in the space between the two 
3 parts oï the finished, ticle wl-ich are hot to be 
united; placing the laminations impregnated 
with incured, resin w.hich laminations are 
adapted to form the second part upor the sur- 
îace formed by the combination of te mold. and 
4o the indented surface of-the first part and cur- 
ing the resin of the said second part lamina- 
tions to unite the second part lamination to 
each other and to the said first part. 
2. A- process-sealing the end of a tubulár resin- 
4 còntaining cloth laminates comprising the steps 
of forming a plurslity of indentations On the 
irside surface of the said. ubuiar laminate ad- 
jacent to the end to be sealed, the indenfations 
decreasing in, depth as they approach the edge 
50 of the said end to be. sealed,, inserting a mold- 
ing. die with a concave molding surface into 
the tube with the Concave molding surface, fac- 
ing but spaced slightly, from the ïndented area 
of the inside Surface, placing a pluratity of 
 resin-impregnated  cloth diks of sightly larger 
diameter, than tha-tubular product upon the 
end and the  concave, surface of the.- die so as fo 
form a concave closure at the end, pressing te 
cloth disks against the die. and the inside of 
C0 the indented surface of the tubuIar object and 
curing the resin of the said disks while press- 
ing the said disks against the concave die and 
the inside indented,, surface of  the tubular pród- 
uct. 
5 3. A process sealing the end of. a-tubular resin- 
containing cloth, laminates, comprising the steps 
of forming a pIurality of- X-slaped indentati0ns 
on the inside sur.face of. fhe said tubular lam- 
inate adjacent te the end.to be sealed, the legs 
7 of the X-shaped indentations extending at ap- 
proximately 45 ° angles w.ith-respect to the axis 
of the tubula laminate, and-the indentations 
decreasing' in depth as. they approach the edge 
of the said, end., to be sealed, inserting a mold- 
5 ing die w.ith a  conoeve, molding surface into the 
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tube with the concave molding surface facing 
but spaced slightly from t.he indented area of 
the inside surface, placing a plurality of resin- 
impregnated, cloth disks of slightly larger di- 
ameter than the tubular product upon the end 
and the concave surface of the die so as to form 
a concave closure at the end, pressing the cloth 
disks against the die and the inside of the in- 
dented surface of the tubular object and curing 
the resin of the said disks while pressing the 
said disks against the concave die and the in- 
side indented surface of the tubular product 
whereby the resin from the cloth disks substan- 
tially fills the said indentations and the narrow 
portion of the angular space formed where the 
disks meet the inside surface of the tubular 
object. 
4. As an article of manufacture a tubular 
laminated plastic section having a welded lam- 
inated plastic end closure section, each of said 
bular section and said end closure consisting es- 
sentially of a plurality of layers of fabric material 
held together by a cured synthetic resinous mate- 
rial, one of said sections containing a plurality of 
indentations therein at the surface where it is 
united to the other section, the said indenta- 
tions being filled with resinous material which 
is part of the resin impregnation of the said 
other section. 
5. As an article of manufacture a tubular lam- 
inated plastic section having a welded end clo- 

6 
sure, said tubular plastic section consisting es- 
sentially of a plurality of layers of fabric ma- 
terial held together by a cured synthetic resin- 
ous material, said tubular plastic section con- 
5 taining a number of criss-crossed indentations 
on the inside surface adjacent the edge of the 
sealed end thereof, said welded end closure con- 
sisting essentially of a number of layers of cloth 
impregnated with the saine resin as the resin 
]o of the tubular section, the said layers of cloth 
being larger than the opening in the tubular 
section and extending into the opening of the 
latter, so that the margins of the cloth layers 
are substantially parallel to the inside of the 
15 tubular section, the resin of said impregnated 
fabric uniting the layers of cloth of the end 
closure to each other and fo the tubular section 
and extending into the indentations formed on 
the tubular section. 
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